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SUMMARY 



Hinge-moment , lift, pressure difference across the 
"balance, and pressure-distribution measurements were made 
in the two-dimensional test section of the stability tun- 
nel on a 0.60 aileron-chord sealed internal-balance ai- 
leron on the NACA 66, 2-216, a = 1.0 airfoil. 

The primary object of these tests trai to determine 
the effect of speed on the action of this aileron. The 
airspeed was varied from 150 to 360 miles per hour, corre- 
sponding to Mach numbers of approximately 0.197 to 0.475, 
respectively. The vent gap was varied from 0.0025 wing 
chord to 0.0100 wing chord. 

The variations in section hinge-moment coefficient, 
section lift coefficient, and pressure coefficient across, 
the balance with Mach number, angle of attack, aileron an- 
gle, and vent gap are given graphically. The pressure 
coefficient across the balance has been given in order that 
the desired amount of balance can be more readily obtained. 
Cross plots have also been included to show the general 
effect of changes in Ma*fc number and vent gap. 

An increase of speed in the range tested generally 
increased the slopes of the curves of hinge-moment coeffi- 
cient and lift coefficient and also caused a considerable 
decrease of the unstalled range of the aileron. 
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INTRODUCTION 



Tho forms of ailerons in use today have given perform- 
ance that was satisfactory according to previous require** 
ments, With the development of current combat airplanes, 
however, largo increases in speed and wing area, together 
with the demand for higher rolling -velocities, have intro- 
duced difficulties such as overbalance at hi.^h speeds on 
some of the existing aileron installations. 

This difficulty with balance is apparently the result 
of compressibility effects on the almost exact balance re- 
quired at high speed. It has been considered desirable, 
therefore, to reinspect some of the currently used or re- 
cently proposed balance arrangements from these considera- 
tions. 3?he NACA is therefore undertaking a study of seme 
of the more promising aileron forms at higher speeds than 
those employed in previous development As reported in 
reference 1, an aileron of 0.20 airfoil chord with 0.35 
aiier on~chord blunt nose balance has already been tested. 
The present investigation was made to determine the effect 
of speed, up to a Mach number of 0,475. on the section 
characteristics of a 0.20 airf oil-chord aileron of true 
contour with 0.60 aileron-chord sealed internal balance on 
the HA OA 66,2-215, a = 1*0 airfoil, ani also to determine 
the effect of variation of vent gap on the aerodynamic 
characteristics, The 0.60 aileron-chord balance was chosen 
because unpublished data from Ames Aeronautical Laboratory 
has indicated that satisfactory hinge-moment characteris- 
tics would be obtained on this type of aileron with this 
airfoil sect i on e 



Curves showing the variations of aileron section hinge 
moment coefficient, section lift coefficient, and pressure 
coefficient across the balance with aileron angle are plot- 
ted for five airspeeds that correspond to Mach numbers of 
0>197 to 0*475 . Cross plots showing typical effects of var 
ious parameters on the aerodynamic characteristics are in- 
cluded for comparisons. A comparison of this aileron with 
the blunt.'^nose aileron of reference 1 on the same airfoil 
is also included, 



SYMBOLS 



The coefficients and symbols used in this paper are 
defined as follows: 



f 1 \ 

airfoil section lift coefficient ( — 

\qc/ 

increment of airfoil section lift coefficient 

h n 

aileron section hinge-moment coefficient 



v) 



increment of pressure coefficient across "balance 
(pressure below "balance minus -pressure above 
"balance divided by dynamic pressure) 



airfoil, seccion lift 

aileron section hinge moment 

chord of "basic airfoil, including aileron 

chord of aileron "behind hinge ax: s 

dynamic pressure [ pv ] 

absolute velocity of air stream 

mass density of air 

angl.; of attack of airfoil for infinite aspect 
rat i o 

aileron deflection with respect to airfoil 
Mach number 



slope of c h against 5 0 at constant a, 
a 



slope of cv^ against a 0 at constant 8* 
slope of 4P against 5 a at constant a Q 
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at constant a 0 



at 6 a = 0 



APPABATUS AiTD MODEL £ 

«\ 

Tests wore made in the two-dimensional test section 
of the stability tunnel- This section is rectangular, 6 
feet high and 2.5 feet wide. Air velocities up tq 400 
miles per hour are possible in this section. figure 1 is 
a photograph of the test section with a model in place. 

The model investigated had an HA OA 66,2-216, a = 1.0 
airfoil section of 3-foot chord* Table I gives the air- 
foil crdinates. The wing portion of the model was made of 
laminated mahogany. The. 0.20c aileron of true contour 

with 0 t 60c sealed internal balance was made of steel, 
a 

Cover plates were also of steel, faired to the airfoil 
contour, and the vent gap was varied by use of cover plates 
of different lengths. The seal was made of impregnated 
cotton and extended completely across the airfoil span. 
Clearance at the ends of the balance was kept to a minimum 
and sealed with grease to prevent leakage. Figure 2 is a 
sketch of the aileron tested. 



36a J 
a. 



/ dc 

V 36 



slope of ci against 6 a 
slope of c^ against a JQ 



The aileron was supported at the ends by hall hearings 
housed in steel end plates attached to the airfoil. The 
airfoil was fixed into circular end disks, which were flush 
with the tunnel walls with about l/3-inch clearance between 
the aileron and the end disks. 

The angle of attack was changed by rotating the end 
disks. Aileron r.ngles were varied and hinge moments were 
measured by a calibrated spring- b or que balance and sector 
system. Lift was measured "by an integrating manometer 
connected to orifices in the floor and ceiling of the tun- 
nel. The integrating manometer was calibrated against 
lift obtained by pressure-distribution measurements on the 
airfoil. Pressure orifices were located on. the center 
line of the wing and aileron and the pressure distribution 
was recorded by photographing the multiple-tube manometer. 
Pressure openings were located under the cover plates on 
each side of the balance near the center line and the 
pressure difference across the balance was read along with 
the lift and hinge-moment readings. 
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TESTS 



Tests were made with vent gaps cf 0.0025c, 0,0050c, 

and 0.0100c. Hinge moments, lift*, and the pressure differ 
ence across the balance were measured. Pressure distribu- 
tions were recorded photographically. 

Teste with each vent width were made at five Hach num 
bers in a range between 0.197 and 0.475. The lowest value 
of M corresponds to a Reynolds number of 2,800,000 and 
the highest value to a Reynolds number of about 6,700,000. 
Reynolds number based on standard atmospheric conditions 
plotted against test Mach number is given as figure 3. 
Tests were made at angles of attack of -5° , 0°, 5°, and 10 
For each angle of attack, readings were taken at the fol- 
lowing aileron angles: 0°, &2*\ ±5°, ^7°, ±10°, -16° , 
^18 , and ±20°. The highest value cf Mach number could 
not be attained at the large angles of attack with large 
aileron deflections because of limited tunnel power. 

"Pressure-distribution records were made at Mach num- 
bers of 0,198, 0,358, and 0.475 f 0 r angles of attack of 0° 
and 10 . At each angle of attack the aileron settings 
were 0°, x5°, *10°, and ±16°. 



PRBCISIOS 



Angles cf attack were set to within ^0.1° and aileron 
angles to within -0.3°. The hinge-moment coefficients 
could be repeated to within ±0,003, lift coefficients to 
within ±0/01, and pressure coefficient across the balance 
to within ±0 , 03 . 

Corrections for tunnel-wall effects were applied to 
the lift coefficients and to the angles of attack. The 
corrections applied are: 

Oj = [l - Y (i + 28 )] C j 1 
a 0 = (1 + Y) <y 

where 
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3 a 0.304 (theoretical factor for UACA 66,2-216, a ■ 1.0 
airfoil) 

h height of tunnel 

C, 1 measured lift coefficient 

cc Q 1 uncorrected or geometric angle of attack 

The values used are: 

0 .903 q. ' 
1-023 a 0 ' 

No corrections were applied to the section hinge-moment 
coefficients or to the pressure coefficient across the "bal- 
ance. 

The spring-balance method used in this report for ob- 
taining section hinge-momenj coefficients was checked for 
a number of cases "by the pre s sur e-di st r ibut i cn method and 
the comparison is given in figure 4. The variations shown 
are probably due to the fact that the spring balance meas- 
ures the moment of the entire aileron, which includes ef- 
fects of boundary layer at the tunnel wall and of gaps at 
the ends of the aileron as well as any cross flow over the 
aileron. The pressure distribution, however, gives the 
hinge moment of one section of the aileron and is subject 
to errors in fairing the pressure-distribution diagrams. 
The majority of the points shown are within the accuracy 
of the spring-balance measuring system. 



RESULTS AVE DISCUSS 1 011 



The results of this investigation are presented graph- 
ically in figures 5 to 18. In order that individual plots 
may be more easily identified, table II gives the figure 
number, variations shown, test Hack number, and vent gap. 



Hinge Moments of the Aileron 

The^ effect of an increase of the airspeed from a Mach 
number H of 0,2 to 0.47 was appreciable cn the curves of 
section hinge-moment coefficient c, plotted against 
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CM 



aileron angle 8„ • A BtliAy of figure 5 shows that the range 

I a 

in which c, continues to increase linearly with 6 a de- 
n a 

creases with increase of speed and that, in this linear 
range, the slope of these curves increased with speed. In 
order that the effect of change of airspeed and vent gap on 



( — Z£?) may be more readily seen, this parameter has "been 

plotted against Kach number in figure 6 and against vent gap 
in figure 7. Because the hinge- moment- co e ffi ci ent curves 
of ten 'changed slope at zero aileron angle, values of c ha 
at aileron angles of *5° were arbitrarily used to determine 
the slope. It is evident that, in the range tested, 

fin "becomes greater negatively with increase of M 



( 



for all but the 10.2° angle of atta-ck a 0 . Part of this 
change may be due to Reynolds number. The change in slope 
when a Q = 10.2° at M ■ 0.35 is not understood but is 

believed to be associated with the attainment of critical 
speeds over the forward position of the airfoil at this 
angle of attack. 

Changes of the vent gap from 0.0025c to 0.0100c also 

/ oC h a \ 

caused a general negative increase in r — \ . This re- 

suit is in agreement with the results given in reference 2, 
in which the vent width was varied. There was no noticeable 
change of the stalled range of the aileron with vent gap. 
(See f igs . 5 and 7 . ) 

With the 0.60c n balance tested, [ ■ a J was positive 



c 



at a c ■ 0° over part of the speed range, and overbalance 
is indicated. One requirement for balance is that 
/^°ho \ 

[ be negative, but this condition is not sufficient 

a o 

for balance vhea the change in angle of attack due to roll- 

ing is considered. In these tests ( & ) was negative 

\ d5 a / 



a, 



8 



at all angle* of attack at high speed; yet, if the rolling 
condition is considered when stick forces are estimated, 
the ailerons may he overbalanced at all speeds for a large 
range of aileron deflections. 

If the pressure difference across the "balance is as- 
sumed to be eaual for all points along the balance, it 5.8 
reasonable to "expect that the can be predicted xor 

any other amount of balance. This fact is substantiated 
by the data and discussion in reference 3. The following 
relation based on the geometry of the balance parts has 
been derived: 



i _ 



, - [0.1R24 -(x-0. 1675) (^±311 + 0 .187 5) \ £J (l) 

h„ \ 2 'J 



• = °^a 



where 
c h' 



aileron section hinge-moment coefficient of an ai- 
leron of x balance 

x amount of balance in fraction of aileron chord; for 

plain aileron, X = 0.18 75 

The pressure coefficient across the balance AP is 
^•iven in figure 3 for conditions identical to those at 
which the hinge moments were measured. The variation of 

with Kach number in the range tested is small. 



Vd5 a4 0 

Absolute values of AP at large aileron angles were lower 
at high airspeeds than at low airspeeds. The highest val- 
ues of AP were generally obtained with the smallest gap 
that was used, which is as expected. 

Prom the use of (k. . and AP obtained from the 
0,0050c vent gap at M « Q.358 and formula (l), the hinge- 
moment coefficients for a plain sealed aileron were cal- 
culated and are given in figure 9. The curves of hmge- 
moment coefficient computed for a plain sealed aileron are 
nearly linear throughout the aileron range. 

Data from figure 5 have boon cross-plotted to show th 
variation of c h ' with angle of attack for three repre- 
sentative aileron angles in figure 10. The average incre- 
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msnt of c. for rt, = _5„1 0 to 10.2° is -0.09, which 
gives an average value of — of -0.0059. Specific 

values of ^jgjj ) may vary ridely from -0.0059. 



°a 



lit 



The airfoil section lift coefficient c 7 plotted 

V 

against angle of attack for the various speeds and vent 
gaps that were tested are given in figure 11 for zero ai- 



leron angle. The parameter (— A ^ was taken between 

w n^o 

a 0 of ~ 5 0 and 0°. A character 1ft 1c of this low-drag air- 
foil section is that separation takes place "between an a 0 
of 2° and 4°, and a change in the lift curve results. More 
information on this phenomenon is given in reference 4. 

The parameter ( - M was plotted against U in figure 

12, and a change of r ) of 0.017 was obtained for 

the vent gaps of 0. 0035c and 0.0050c for a change of K 
"between 0.2 and 0.475. G-lauert and Acker et have shown that 

the lift curve slope should vary with M as ~ 



This variation is shown in figure 12 "by using an arbitrary 
lift slope of 0.099 at M = 0 in such a way that the theo- 
retical increase of lift slope passes through the measured 
value for the 0.0025c and 0. 0050c vent gaps at N = 0.2. 
A comparable change in M of 0.011 is obtained by this 
method. The observed difference between the two curves is 
believed to be due to the fact that Reynolds- number may 
have an appreciable effect on the slope of the lift curve, 
as is indicated by the data given in reference 4 for this 
airfoil section, and to the fact that the wind-tunnel cor- 
rection which was applied neglected compressibility ef- 
fects. The vent gaps of 0.0025c and 0« 0050c gave identi- 
cal results, whereas the 0.0100c vent gap showed a con- 
sistently lower lift-curve slope. This difference may be 
due to mi salinement of the cover plates. 

Plots of section lift coefficient Cj against aileron 
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angle (fig. 13) show that the most noticeable effect of an 
increase in the airspeed is a decree.se of the angle at 
which the slope of the lift curve changes. In order to 
avoid confusion the curves in figure 13 have "been faired 
through the points for a Mach number of 0.553 only. The 



parameter (- — -j obtained from values of Cj at 5 a 

\88a/ 
a 0 



of *5° is plotted against M in figure 14 and against 
vent gap in figure 15, A small increase of [ J was 

noticed with increase of airspeed in the range tested for 

all but the 10.2° angle of attack. Variations of the 

slope with vent gap were too irregular to show any defi- 

/3 c ■ 

nite trends. The values of f ~) obtained in this 



a 'cr 



test are in close agreement with the values obtained from 
reference 4 for a 20~por cent chord, plain scaled flap on 
the same airfoil and at approximately the sane Reynolds 
number . 

G cntr ol-ffor ce Criterion 

The variation of Ac*, 6 with Aci is a control- 

n a a u 

force criterion that takes into account not only the re- 
duction in Ac but also the possible reduction in Acj 

(for a given deflection) that may be caused by the balanc- 
ing device. Even though Ac^ may be reduced censidor- 

h a 

ably, if in doing so it is necessary to move the control 
surface through a very large angle (decreasing the stick 
leverage of the ailerons), the product ^ Q h a ^a 

creased somewhat to obtain the same Zic^ . The criterion 
as used herein is strictly valid only at the instant that 
the aileron is deflected. The use of this criterion for 
computing stick forces during a roll will give an errone- 
ous indication of these forces because differences in 

/<3cho\ 

[z ~ J for the ailerons that are being compared are not 

S a 

taken into account e 

Figure 16 shows this criterion compared at various 
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Mach numbers. The effect of an increase in speed is small 
except at large aileron deflections; in this case the 
control-force criterion is generally lower at low speeds 
than at high speeds. Variations with vent gap when com- 
pared by this criterion were small (fig. 17);" the 0.0025c 
and 0.0050c vent gaps, however, gave slightly bettor re- 
sults than the 0.0100c vent gap. 

The blunt nose balance aileron with 0.0.3c radii and 
0,0055 gap reported in reference 1 is compared in figure 
18 with the aileron tested in this investigation. It is 
evident that, when compared by this criterion, the internal- 
balance aileron tested had not only lower values of Ac>, 5 0 

a 

at specific values of Acj and less separation of these 
curves with angle of attack, but also higher values of 
Acj obtainable with aileron deflection, than the 0.35c a 
blunt nose balance aileron or this airfoil. 

A noticeable difference between the two ailerons, not 
shown in any of the figures, is that the oscillations that 
occurred at the transition point between the stalled and 
unstalied range on the blunt nose aileron were either not 
present or were so small as to be unnoticed on the internal- 
balance aileron, A possible explanation tot this phenome- 
non is that the stall was not as clearly defined on the 
internal-balance type and, as discussed in reference 3, 
there may be a heavy damping of oscillations with the inter- 
nal balance. 

CONCLUSIONS 



The results of this investigation of an internal-balance 
aileron of 0.20 airfoil chord and true contour with a 0.60 
aileron-chora balance tested on the HA OA 65,2-216, a = 1,0 
airfoil section indicate the following general conclusions: 

1. Increasing the airspeed up to a Mach number of 
0.475 noticeably increased the slope of the curves of the 
hinge-moment coefficient and of the airfoil lift coeffi- 
cient but, at the same time, considerably decreased the 
unstalied range of the aileron. 

2. Changes of the vent gap from 0.0025 chord to 
0.0100 chord had little effect on the aerodynamic charac- 
teristics; bost aerodynamic characteristics, however, were 
obtained with a vent gap of 0.0050 chord or less. 
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3. A 0.60 aileron chord sealed internal balance on 
this aileron causes overbalance at zero angle of attack 
for low airspeeds; moreover, when the change in angle of 
attack due to rolling is considered, the aileron may "be 
overbalanced at all speeds for a large range of aileron 
deflection So 

4 0 The internal-balance aileron tested had much bet- 
ter aerodynamic characteristics than the blunt nose ai- 
lerons tested cn the same airfoil, 

Langley Memorial Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va. 
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TABL3 I 



03DI1TATSS FOR FACA 66,2-215, a = 1.0 AIEFOIL 



LS t at i on s 


and ordinates in 


percent of wing 


ch.or d ] 


Upper B 


urf ace 


Lovfer surface 


Station 


Ordinate 


Stat i on 


Ordinat e 


0 

.401 
.640 
1 .128 
2.362 
4 .846 
7 .340 
9 .83 8 
14 .345 
19.360 

24 .8 79 
29 .900 

34 .9 24 
3 9 . 949 
44.9 74 
50.000 
55.025 
6C.043 
65 . 05 7 
70.031 
75.087 
80.085 
85.075 
90.055 
95.028 

ICO. 000 

- 


0 

1 . 230 
1 .484 
1 .853 
2.560 

3 . 604 

4 .428 
5.140 
6.276 
7 .156 

7 .844 
8.366 

8 . 73 6 
8.980 

•? • V 17 iJ 

9.060 
8 .875 
6.496 
7.86C 
6 .941 
5.860 
4 . 544 
3.365 
2.103 
. 913 

0 


0 

.599 
.850 
1.372 
2.638 
5.154. 
7 , 660 
10.162 
15 . 155 
30.140 
25.121 
30. ICO 
35.076 
40. 051 
45. 026 
50.000 
54 . 9 75 
59 . 952 
64.933 
69 .919 
74.913 
79 . 915 
34.925 
8 9 .94 5 
94.9 72 
100.000 


0 

-1 .130 
-1 .344 
-1 .644 
-2.188 
-2.972 
-3 . 58 0 
-4.106 
-4 .93 0 
-5 .564 
-5.054 
-6.4 22 
-6 . 676 
-6 . 338 
-6 . 902 
-6 .8 54 
-6.685 
-6 .3 54 
-5 . 802 
-4.997 
-4.070 
-3 . 052 
-2. 049 
-1 . 069 

- . 281 

0 




L . 3 . Eadiu.8 


= 1.575 
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TABLE II 

LIST OF PLOTTED RESULTS 



Figure 
number 



Variation shown 



9 
10 
11 

12 

13 
lU 

15 
15 

17 
is 



°h a against 6 a 



vd8 a j 



a, 



/ 9c h 
7 I ( 



against M 



against vent gap 



Mach number 
x.) 



O0 r 



AP against 8 a 

f c h a gainst S a 

•< (computed for 0 c 20c plain 
! aileron) 

> 

against a 0 



cj against a Q 
agains t U 



< 



against 5 a 
against M 



f Ac v< 8 



a 



against vent gap: 
against Ac^ 



shoving variation with 
M 

j "G^ 8g against Ac^ 
^ ehowi&g variation with 



vent gap 
f Acj^8 a again at Ac^ 



coiroaring aileron tested 
|^ with "blunt nose type 



0<i9S f ^90, 
Varies 



0.198, .Ul8 



0.198, .290, 
.$58, Me, 



0.35s 



Vent gap 



(a) 0,0025c 

(b) e 0050c 

(c) .0100c 



Oc 0050c 



Varies 

(a) 0,0025c 

(b) .0050c 

(c) .0100c 



0.0050c 



0.19s, 


MB 


0.0050c 


0.19s, 
.358, 


.290, 
.Hl8, 


0.0025C 
.0050c 

.0100c 


Tar 


ies 


r 0.0025c 

i . 0050c 

,0160c 


C19S, 

.358, 
.474 


.290, 

Ms, 


(a) 0.0025c 

(b) .0050c 

(c) ,0100c 


Tar 


ies 


0.0050c 


0.19S , 


Mb 

1 


Veries 


O.192, 


1 

•290 | 




o5o, 
.474 


Ink, 1 
. 41 0 j 


0 . 0050c 

0.0025c 



0,418 



0.19s, .41S 



. 0050© 
.0100c 



0.0050c 



HACA Fig. 1 



I 




L - A32 



Vent gap 

I = 0.0025 c 
Z - .0050c 
3 = OlOOc 




Fi guLfe Z- Aileron section of the A/ A C A 66, 2.-2l6j C9-/.0 airfoil 
iested with a O.ZOc , 0.60c a sea/ecf interna/ 
bo/once a// eton of trite contour. 




Figure 3.- Reynolds number for values of Mach number for a 2-foot cfcOrd airf6il 
in trie 2.5-by 6-foot tost section of the 'stability tunnel." 
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figure 4.- A comparison between spring-balance and pressure distribution section hinge- 
moment coefficients. 
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Figure 5". — l^oriotion of oi/ero/7 section /?cr?g & -sr?o/7? c/i £ coefficient 
ioLt/7 oi/ero/7 ar?g/e. 
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Figure 5* — l/oriotion of a i/eron section hinge-me/nent coefficient 
a>ltf> oi/eron cfng/e. (Continued) 
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Figure 5. — Yoriotion of ai/eros? sectio/? hinge -/wo/ve^t coefficient 
ujfitf? oi/oncr? oncp/e. (Concluded) 
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figure 5.- Variation of the parameter (ocv/d6 a )a with Mach iraober. Vent era = 

• 0,0055c. * « 



(ft 



.004 



.002 



002 



■ . 004 



-.005L 




.008 .012 0 

Vent gap, fraction of chord 



.004 



.008 



.012 



Figure 7.- Variation of the parameter (dcfc /'dS a )c, with vent gap. 
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Figure 8 . — Variation of pressure coefficient across tf?e ba/ance cactf? 
ai/eror? ong/e .(Continued) 
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Figure 8 . - Variation of pressure coefficient across the Jba/or?ce with 
ac/eron ang/e. (Conc/uded) 
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Figure 10.- Variation of with angle of attack. Vent 
gap = 0* 0050c « 
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figure 1?.- Variation of the parameter (Gcx/orx-o) 6=0 with Mach araibdr. 
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figure 14.- Variation of the parameter (dc-|/d6 a )a with Mach number. Vent 
gap - 0.0050c. 
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Figure 15.- Variation of the parameter (cc- L /&5 a )a with vent gap. 



OS 



en 



L - 432 











































.III 
-/Hoc/7 nt/rriber* A1 














































□ 
+ 


0. 191 
.29 
.35< 
AH 


3 
0 
















































0 

X 


3 
3 
















































O 




.47* 


$ 








r— 






R 




























m — i 




























9B 1 


B ■ 





-f& — - 


**> — - 




















i — m 


— 






















a 


Co = 


-s./° 






















c 


Co = 












□ 


































































































































































































s v. 
















































171 . 












































$ 4 


1 1 


• 
















































a 


^0 ~ 
























c 































































































































-.6 



F/jL/rt? /<5 '. 



Increment of s&cf/o/i //ft coeff/c/enf^ Ac z 



.Z .4- .6 

Q block = 10/32") 



i0 



Var/af/on of con fro/- force cr/fe>r/on Lu/ffi mcre-mepf of secf/o/7 /rff coeff/c/ent 9 Ac z 
shocv/ng effect of flach number. \Zenf gap - O.OOo~Oc. Q) 



L - 432 



Z 



Men / gap 

+ 0.O0£5c 
© .OOSOc 



.O/OO c 




-.6 -4 -Z Q ,& 4 .6 -6 -4 -Z O <Z A .6 

Increment- of >secif/or? //ff~coeff/c/eni~) Ac L (J block= )0/32'9 T 
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